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6.1 INTRODUCTION
6.2 DIGITAL IBM AND THE “DIGITAL TURN”





Context is essential in archaeology and requires meaningful recording
systems for reference and interpretation. When archaeologists record
sites they enter an inherent process of data creation (Dallas, 2015) and
if recording contextual information is data creation then these records
“create” the archaeological site itself (Frankel, 1993). This perspective
eschews the notion that excavation is “destruction” (Barker, 1982,
p. 12), in the digital era “creating” the archaeological site increasingly
implies digitization (Roosevelt et al., 2015).
Contextual recording relied on imaging from the earliest documen-
tation of archaeological sites in sketches and photographs. In the latter
half of the nineteenth century, Pitt Rivers used “piece plotting” and
stratigraphic recording to determine dates (Thompson, 1977; Trigger,
2006). Planning and imaging formed an important component of early
twentieth century “stratigraphic” excavation (Browman and Givens,
1996) and later supported the single context recording and Harris
Matrix methods (Harris, 1979; MoLAS, 1994). As technology devel-
oped, other imaging methods were applied, from aerial photography
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and photogrammetry, to ground penetrating radar, electrical resistiv-
ity, LiDAR, laser scanning, and digital image-based modeling (IBM).
This chapter focuses on the application of digital IBM for three-
dimensional (3D) digitization of human remains in situ and its signifi-
cance for bioarchaeology. In particular, funerary taphonomy: the
reconstruction of funerary practices using taphonomic evidence
(Knüsel and Robb, 2016). First, this chapter summarizes 3D archaeo-
logical recording using optical methods and then discusses advances in
computer vision which enabled the development of 3D models from
two-dimensional (2D) images. Later it explores works which build 3D
models of human remains in situ and integrate these with site data for
refined interpretations. Finally, the chapter considers different perspec-
tives on issues concerning these methods.
6.2 DIGITAL IBM AND THE “DIGITAL TURN”
Digital IBM refers to the creation of digital 3D models using data
extracted from 2D images. This data may be obtained via passive
optical methods for the acquisition of 3D geometries using algorithms
from computer vision. These passive methods rely on ambient reflected
light within the scene rather than actively obtaining range data, as in
terrestrial laser scanning (TLS) or structured light scanning (SLS) (also
known as active stereo) (Curless and Seitz, 2000; Remondino and
El-Hakim, 2006) (Fig. 6.1). The emergence of robust combinations of
algorithms to calculate image correspondences, solve structure from
motion (SfM), i.e., extract 3D shape and texture from unordered
images of unknown calibration and pose, and build dense point clouds,
have provided the tools to regularly create accurate 3D meshes and
Figure 6.1 Taxonomy of 3D shape acquisition methods. (Source: Curless, 2000).
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photorealistic textures from photographs. These have widespread real-
world applications, including archaeological recording (Curless and
Seitz, 2000; Pollefeys et al., 2004).
Passive optical methods were first developed in photogrammetry,
which is the measurement of corresponding points within stereo-
scopic or overlapping images. This field was rapidly established
following the invention of daguerreotypes and photographs (Ebert,
1984) as the fascination for stereoscopic imaging developed. This is
reflected in Holmes’s (1859) statement: “give us a few negatives of a
thing worth seeing, taken from different points of view, and that is
all we want of it.” Examples from paleoanthropology include stereo-
grams of the La Chapelle-aux-Saints Neanderthal cranium (Boule,
1911). Stereoscopic aerial photos were used to create orthogonal
maps in the early 20th century archaeology (Reeves, 1936), and
“close-range” or “terrestrial” photogrammetry was used to document
standing sites from 1885 in Persepolis (Carbonnell, 1968 in Fussell,
1982). It was more regularly applied from the 1950s on excavations
(Sjöqvist, 1960; Whittlesey, 1966; Ebert et al., 1979; Kimata, 1980),
underwater archaeology (Rosencrantz, 1975), rock art (Clouten,
1974; Turpin et al., 1979; Rivett, 1980; Bezerra Mendonça, 1992),
architecture (Dallas et al., 1995), artefacts (Campana, 1977), and
human bone elements (Savara, 1965; Teaford, 1982). However,
applications were limited by the expense of metric cameras and hours
of manual labor on “stereo-plotters” by qualified photogrammetrists,
“an extremely skilled job which few people would consider enjoyable”
(Anderson, 1982). The development of digital technology culminated in
new approaches in the 1980s including “soft-copy” or digital photo-
grammetry (Garrison, 1992), for example, in 1996 Miyatsuka published
a system for surveying archaeological sites using digital cameras and
stereo-matching, a similar system used ground control points (GCPs)
(Nagano et al., 1997). Nevertheless, methods generally required cali-
brated cameras and costs remained relatively high (Ebert, 1984).
Other methods were more rapidly adopted as part of the “digital
turn” in archaeology: Total Station 3D survey data, Geographical
Information Systems (GIS) (Harris and Lock, 1996; Wheatley and
Gillings, 2002; Barceló et al., 2003), digital recording workflows (May
and Crosby, 2010; Issavi and Taylor, 2014), and active optical techni-
ques like TLS and SLS (Curless and Seitz, 2000) in the burgeoning
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field of virtual archaeology (Reilly, 1990; Forte, 1997). Yet, at the
same time, research in computer vision continued to refine the accu-
racy of passive 3D methods (Hartley and Zisserman, 2003).
Combining improvements in feature correspondence using affine-
invariant feature descriptors (see Lowe, 2004), with innovations in
SfM solutions developed in the 1970s and 1980s (Ullman, 1979;
Longuet-Higgins, 1981) such as bundle adjustment (Triggs et al., 1999)
accurate sparse point clouds became available (Snavely et al., 2007).
When united with methods such as multi-view stereo (MVS) dense
point clouds (Furukawa et al., 2010) could be created to support accu-
rate 3D meshes and textures. Cultural heritage and archaeology were
active components in the development of these methods, for example
at the site of Sagalassos, in Turkey where researchers applied SfM and
noted potential for recording “3D stratigraphy” (Pollefeys et al., 1999,
2000a,b, 2003; Koch et al., 2000; Van Gool et al., 2000).
The DIY nature of digital archaeology (Morgan and Eve, 2012)
and ever more user-friendly tools means archaeologists are increasingly
experimenting with these methods and combinations have now been
applied to a range of archaeological sites (De Reu et al., 2014; Doneus
et al., 2011; Dell’Unto, 2014; Forte et al., 2012; Opitz and Nowlin,
2012; Wilhelmson and Dell’Unto, 2015; Ducke et al., 2011; De Reu
et al., 2013; Forte and Lercari, 2014; Prins and Adams 2012). A stan-
dard unsupervised workflow has developed termed SfM-MVS (also
“3D Photogrammetry”, “Digital Photogrammetry”, or “3D
Photography”). There are five main steps (Table 6.1; Figs. 6.36.6):
data capture with a digital camera and supporting equipment (total
stations, GCPs), sparse point cloud processing using image correspon-
dence and SfM, dense cloud processing using MVS, creating and recti-
fying the 3D mesh, and finally analyzing and sharing the model and
data. This may be exported to a 3D GIS or published online.
Increased quantities of stereoscopic images from different perspectives
will improve model quality, and GCPs or survey points included in
data collection can enable georeferencing and rectification of the
model, which enhances analytical potential.
Studies have attempted to quantify accuracy compared with active
techniques like TLS and SLS. At Çatalhöyük, Forte et al. (2012) found
SfM-MVS of acceptable accuracy and more flexible compared to TLS.
El-Hakim et al. (2008) found negligible differences between the two.
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Table 6.1 Steps in the SfM-MVS Workflow
Step Details
Data capture Equipment Capture Equipment: a high-quality digital camera with .
RAW output capability is preferable as higher quality images
will provide better results. Tripods, drones or scaffolds, GCPs,
and scales can be used to aid capture.
Processing Equipment: a computer with sufficient storage
and processing power is required. Software for photo
editing and processing, creating the model, modifying the
3D mesh and illustration is necessary. For processing and
creating the model a range of software is available such as
Agisoft Photoscan (see comparison in Moraes, 2016).
Capture Overlapping or stereoscopic images are required, therefore
plan to overlap each image captured by approximately 60%.
Ensure capture from different points around the scene, rather
than simply turning the camera from a single position.
Camera settings should be maintained as uniform. Use of
flash is not recommended.
Apply least three to four GCPs and/or marked total station
survey points for georeferencing the final model. Minimize
interference from external moving objects, areas of bright light
and shadows.
Image improvements Preprocessing of . RAW images by masking problematic
areas and moving objects as well as color balancing can
improve the final results.
Sparse point
cloud
Feature extraction Extraction of features is completed using algorithms for




SfM matches the corresponding features and provides a
“sparse point cloud” using multiimage and bundling
techniques.




Multi-View Stereo MVS algorithms (Debevec et al., 1996; Grzeszczuk, 2002;
Pollefeys et al., 2004) can build the dense point cloud from the
known camera positions and points provided by SfM.
(Variants include Patch-based Multi-View Stereo—PMVS;






A mesh designed to handle complex geometries is built
between the relevant points in the dense cloud to form
surfaces. A range of methods are available to complete this
task. One of the most common is Poisson Reconstruction.
The mesh can be “decimated” to reduce the overall file size.
Texture may be generated using input from source images to
overlay photorealistic colors over the mesh.
Georeferencing and
orthorectification
Models can be linked to absolute coordinates using the
references from the GCPs. Matching and assigning the GCPs
will allow orthorectification.
(Continued)
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Galeazzi (2015) noted that extreme ambient lighting can negatively
influence SfM results, but this also applies to TLS. Koutsoudis et al.
(2014) showed that SfM-MVS failed to reconstruct areas of low-
frequency color change and areas that lack strong features but can





Export Once complete, the mesh and texture file are exported as
separate files. They should always be kept together to enable
association.
The rectified model may be exported into GIS software (e.g.,
ArcScene from ESRI ArcGIS using the 3D Analyst extension)
for alignment to the site grid.
In a 3D GIS polygons, polylines, and points can also be
added to the model and data linked.
Orthophotos can be generated in standard photogrammetric
software once the mesh and texture files are available. These
prevent the loss of geometry in 2D images of the 3D model,
correcting all deformations, and allowing accurate
measurements even in 2D.
The files should be saved in high-quality output file types such
as. tiff for best results in planning. Digitization can also be
completed in applications such as ArcMap. Shapefiles
(. mxd) can be preset to allow planning with annotations.
Models can also be shared online via social platforms such as
SketchFab.com or academic repositories such as
MorphoSource.org which provide a range of features for
metadata and descriptions, as well as licensing and download
options. For best practice the data can be referenced with a
unique DOI.
Figure 6.2 Example of 3D model from X-Bones. (Source: Isaksen et al. 2008; Fig. 6.5).
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et al. (2014) concluded that point clouds produced using SfM appear
to be free of perspective distortion but local conditions and vegetation
can impact data quality, and found SfM less accurate than TLS.
Nevertheless, a recent review indicated that SfM-MVS can be more
accurate than expected results from a mid-range laser scanner and, if
implemented correctly, can “outperform all other methods in cost,
detail, and accuracy” (Sapirstein, 2016).
Figure 6.3 Logging points and collecting photos at Abreu and Garcia. From Juliane Granusso.
Figure 6.4 Aligned photos with known camera pose and sparse point cloud.
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6.3 FUNERARY TAPHONOMY AND THE THIRD DIMENSION
In contrast to general improvements in archaeological recording, the
study of human remains and funerary practices “was shackled
by. . .missing methodologies” for years, particularly for detailed in situ
contextual recording. This resulted in the “normalization” of the
archaeological record, which provided limited means to address funer-
ary taphonomy and questions of “sociocultural variation in ancient
deathways” (Knüsel and Robb, 2016). There were some exceptions
from the early 20th century where in situ human remains were
Figure 6.5 Mesh generated over dense point cloud.
Figure 6.6 Texture overlaid on mesh, with known GCPs marked.
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recorded in three dimensions (Wilder and Whipple, 1917) and in Berlin
during the 1960s analogue photogrammetry was applied to in situ
human remains in catacombs. It compared favorably to manual plan-
ning because, “draughtsmen took up to one and half days to record a
single skeleton. With stereometric cameras positioned above the
graves, four skeletons could be recorded in a single morning” (Fussell,
1982 in Wölpert, 1964). However, relatively few studies recorded in
situ remains in such detail until the 1970s and 1980s (Ubelaker, 1974;
Brothwell, 1987; Waldron, 1987). In the 1990s anthropologie de terrain
or archaeothanatology developed in France, using careful recording of
spatial and contextual information to interpret deposition, decomposi-
tion, and body treatment (Duday, 2009), and initially relied on tradi-
tional planning methods. However, the approach was not broadly
adopted beyond the French school until recently. A range of other
methods were implemented for complex deposits such as mass graves:
manual plans and heights for each bone (Saville, 1990) or digitized
composite plans of traced photographs and survey points (Sutherland,
2000), in other cases GIS was applied (Whittle et al., 2006; Galer,
2006; Beckett, 2011; Geiling and Marín-Arroyo, 2015), or specialized
programs for survey data visualization like BODROT (Wright,
2003). Some, such as X-bones (Isaksen et al., 2008) and Bodies3D
(Wright, 2014), attempted to enhance 3D visualization by building
representational polygons from total station points of articulations
and the proximal and distal ends of bones (see Fig. 6.2). Other meth-
ods applied to funerary structures and in situ human remains include
TLS (Shofukuji Burial Chamber: Kanaya et al., 2001; Kadobayashi,
2002; and Sterkfontein “Little Foot” hominin: Subsol et al., 2015),
electrical resistivity tomography (burial mounds: Morelli et al.,
2004), and CT scanning (unexcavated cremation urns: Harvig et al.,
2012). Recently a commercial Artec Eva scanner was used for SLS
of in situ Homo nadeli remains (Dinaledi Chamber: Kruger et al.,
2015). Digital IBM using SfM-MVS for in situ human remains has
developed most rapidly since 2009. Published examples fall into two
broad categories: firstly, opportunistic applications to archival
images, demonstrating the potential for recreating “destroyed” sites
in 3D. These appear to have been used solely for visualization, but
spatial analyses could be undertaken using the available data. The
second category consists of planned implementations within research
projects, presenting spatial and temporal analyses and the power of
integrated contextual data.
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At the Ridgeway Viking mass grave in Dorset, excavated between
June and July 2009, Ducke et al. (2011) developed 3D models from
existing records to assess the feasibility of “bonus 3D,” extracting extra
value from existing data at minimal cost. The disused quarry pit was
recorded in detail and contained a complex deposit of 51 disarticulated
crania and associated skeletons dated between AD 910 and 1030. High-
quality image series from the excavation were processed in open source
software to generate a 3D mesh. The 3D model was developed for
public exhibitions, for which the team originally enabled direct manip-
ulation, but found that users occasionally “got lost,” and changed the
approach to a predefined “fly-by” of points of interest. The University
of Leicester Archaeology Services team took a similar approach in
2016, using archival images to model the in situ remains of Richard III
in Agisoft Photoscan Pro (ULAS, 2016). They shared this online via a
social platform, generating thousands of hits and significant public
interest. In both cases the models have been successfully used for visu-
alization and engagement, but not for specific analyses or
interpretation.
Regarding integrated approaches to 3D GIS on funerary sites, from
2010 a team investigated the application of SfM-MVS to provide a
“dense time-lapse” (Callieri et al., 2011) of the excavation of a late
Neolithic burial mound at Uppåkra, Sweden, which contained the
fragmented remains of least two individuals, an adult and a child
(Larsson et al., 2015). Initially, photographs were taken following each
day of excavation and a model made available for daily review on-site.
In 2011, the daily models were used to discuss strategy but were lim-
ited by their lack of GIS integration. After 2011 images were repro-
cessed in Agisoft Photoscan and imported into ArcScene which
enabled direct linking of 3D models with field record attribute
tables and metadata within—a 3D GIS (Dell’Unto, 2014). The team
was also able to export and georeference models in MeshLab and use
the tool to highlight, measure, and analyze surfaces and sections. This
highlighted the simplicity of data capture potential for rapid processing
and review, contributing significantly to the richness of the site records.
Similar 3D GIS functionality was implemented at the site of Gabii,
Italy, from 2009 onward by Opitz and Nowlin (2012), who recorded
some in situ skeletons. Although others have attempted to address the
3D-GIS integration gap (Nigro et al., 2003; Katsianis et al., 2008;
Conolly and Lake, 2006; Lock, 2001; Harris and Lock, 1996; Taylor,
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2016), these were two of the first attempts to integrate digital IBM out-
puts for funerary structures. The approach has since been applied to
other sites (Dell’Unto et al., 2013, 2015; Landeschi et al., 2015; Fera
and Budka, 2016).
In the same period, from 2009, experiments developed at
Çatalhöyük as part of “3D Digging.” Initially, laser scanning of
macro-areas was combined with IBM of excavated surfaces within a
Neolithic house (Building 89) (Forte et al., 2012; Forte, 2014;
Berggren et al., 2015). From 2012 bioarchaeologists were trained to
build 3D models of in situ skeletal remains. They progressed from doc-
umenting only fully exposed skeletons to recording multiple excavation
phases (Knüsel et al., 2013; Berggren et al., 2015) with an integrated
recording workflow using tablets, Microsoft Office and ESRI ArcGIS
10.2 (Issavi and Taylor, 2014, p. 168). Haddow et al. (2016) were able
to use these models to virtually analyze the distribution of two skeletal
assemblages found within adjacent platforms in one part of the site,
Building 52. This enabled the team to simultaneously analyze different
phases of excavation and distinguish that crania and other elements
within the deposits in the northeast platform were disturbed, removed,
retained, and redeposited. This developed on earlier discussions of sec-
ondary deposition and commingling in this Building and revealed the
power of the “dense time-lapse” in interpreting funerary taphonomy,
confirming that specific secondary deposition was occurring in this
part of the site.
Elaborating on earlier investigations into 3D GIS in Sweden
(Dell’Unto, 2014), Wilhelmson and Dell’Unto (2015) recently pub-
lished an approach for in situ modeling and interpretation of human
remains termed “Virtual Taphonomy.” A context containing the skele-
tal remains of two male individuals at the Sandby ring fort, Oland
dated between AD 460 and 490 was recorded in 2012 and 2013. Data
were processed in Agisoft Photoscan and imported into ESRI
ArcScene 10.1, a 3D GIS. Here, 3D polygons and polylines were used
to mark important features and linked to data tables documenting
skeletal part representation, fracture patterns, and taphonomic indica-
tors (Wilhelmson and Dell’Unto, 2015). The combination of data sup-
ported the conclusion that the individuals suffered traumatic
perimortem injuries; the bodies were left intact postmortem as primary
depositions; the roof potentially collapsed on them after death due to
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bilateral symmetry of fracture distribution in the long bones; and post-
mortem movement of the right foot of one individual appeared to be
due to soil movement rather than disturbance (Wilhelmson and
Dell’Unto, 2015). Other studies are now applying a similar approach
to 3D GIS, for example, mapping entire cemeteries (Van Wessel,
2016), or for more detailed site taphonomic study, such as at the early
Bronze Age cemetery of Weiden-am-See, where it has been used in
conjunction with other methods to interpret grave reopening (Aspöck
and Fera, 2015; Aspöck and Banerjea, 2016).
SfM-MVS workflows have also been applied to cremated deposits
during excavations in the southern Brazilian highlands at the Abreu
and Garcia mound and enclosure complex. The site revealed a series
of secondary deposits of cremated human remains, both scattered and
in circular features below a central mound. A workflow for gathering
integrated spatial information and 3D data was applied during the
2015 field season (Ulguim, 2016a,b) (see Figs. 6.36.6). This was used
for detailed postexcavation planning and interpretation. Cremated
deposits are often complex and consist of fragmented, fragile, and
commingled bone, and this method maximized the information
recorded, enabling improved interpretation of the spatial distribution
of deposits.
6.4 DISCUSSION
The case studies described indicate that digital IBM can support
improved data integration and visualization through rapid, accurate,
digital records of excavations using readily available equipment.
Prompt data availability may also enable greater reflexivity in field-
work by concentrating more information “at the moment of excava-
tion” (Berggren et al., 2015), as described in the Uppåkra case study.
This data also enriches post-excavation review and provides greater
opportunity for future analysis. In addition to the clear benefits there
are issues of interpretation and objectivity, contextualization, storage
requirements, and ethical questions regarding human remains.
Although the model can enable greater reflexivity, there is a risk
that applying these methods without supporting detailed planning
could lead to “the ‘mass-production’ of interchangeable, standardized,
and fungible outputs over intellectual engagement” (Kansa, 2015;
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Opitz and Johnson, 2016), with reduced engaged in-field interpretation
(cf. Perry, 2015). A similar issue can occur where models are used for
public engagement with “little specific and clear direction and partici-
pation by the public themselves” (Richardson, 2013; Williams and
Atkin, 2015). To address these problems part of the growing body of
literature on digital archaeological theory aims to understand how we
avoid models becoming divorced from context or simple “technical
showcases” (Perry and Taylor, 2016; Lock and Brown, 2000; Evans
and Daly, 2005; Lock and Molyneaux, 2006). Although post-hoc
“bonus 3D” modeling can provide useful visualizations and permit
reinterpretation (cf. Falkingham et al., 2014), their strategic value is in
analytical and interpretative applications. For these well-planned, inte-
grated, and reflexive approaches are required (see Haddow et al., 2016;
Wilhelmson and Dell’Unto, 2015) focused on learning or interpretative
requirements (Terras, 1999).
Furthermore, just what “the digitization process is imposing on the
data” (Wright, 2011, p. 133) requires attention. The process of docu-
mentation is implicitly unobjective: Decisions will be taken about what
to record and when. From this perspective excavators and viewers
actively “construct” the archaeological record in a “knowledge-
saturated process of cognition and action” (Dallas, 2015), rather than
simply viewing it passively. This is an important point because digital
models present a highly photorealistic virtual experience, which view-
ers expect to be “reality” (Miller and Richards, 1995) without necessar-
ily appreciating the nuanced imposition of interpretation. One means
to counter this is improving data contextualization and access, which
includes good metadata and paradata management, and data integra-
tion. The idea of contextualization has parallels in the “slow data”
approach (Kansa, 2015), which highlights “the value of small and
properly contextualized data.” This is important as recent studies
revealed that the lack of context is also a recurring issue in attempts to
reuse publically available archaeological data (Faniel et al., 2013). In
this case, models can be better contextualized when applied in conjunc-
tion with other methods such as spatial data from total station survey
for georectification, or integration with assemblage analysis data in a
3D GIS as described in some of the case studies above. Others have
explored customized GUIs to better contextualize data for viewers
(Opitz and Johnson, 2016). For metadata and paradata the project
strategy should adhere to recognized standards for improved
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interoperability. One option is a CIDOC-CRM based ontology for
metadata representation for which extensions such as CRMdig are
available to encode provenance (Felicetti and Lorenzini, 2011).
Another option is MayaArch3D which includes the prototype
QueryArch3D to integrate 3D models and GIS in virtual environments
(Dell’Unto et al., 2015). Access, hosting, and archiving of the digital
data can also pose problems. Proprietary formats for 3D data do not
promote interoperability, and can cause the loss of information, so
open formats should be selected where possible (Felicetti and
Lorenzini, 2011; Münster et al., 2015). In addition, the significant size
of the source photographs, often large RAW files, and resulting 3D
mesh and texture files, need long-term hosting and storage plans.
There are further ethical considerations when curating and sharing
models of human remains (Ulguim, 2016c). Current guidelines empha-
size the scientific value of remains and encourage communication of
analysis, but also stress requirements for consent (WAC, 1989, 2005;
BABAO Code of Practice, 2010; Code of Ethics, 2010; Morgan and
Boutin, 2009). Yet, obtaining consent may not always be straightfor-
ward, for example, where provenance or descendent group is unclear.
Again, contextualization is important as the best displays of ethically
loaded material are “well-contextualized . . .and attempt to trace—or
account for the lack of tracing of—consent” (Perry, 2011). The project
design can mitigate some of these ethical issues by including an
approach or ethical statement on the creation, dissemination, and cura-
tion of 3D data which considers relevant local legislation and copy-
right (Ulguim, 2016c).
6.5 CONCLUSIONS
For the excavation of human remains digital IBM digitalizes the
“unrepeatable experiment” of excavation and can contextualize
detailed spatial relationships within 3D GIS. Integration with data
from other analytical methods can support the study of funerary
taphonomy and enable clear insights into funerary practice. There is
also great potential for engagement through digital media sharing
(Morgan and Eve, 2012). However, even if these methods are seen as
more “accurate,” they still depend on the skill of the operator and
careful, planned recording, without which they lose value. In addition,
that which is recorded remains subjective, and so rather than
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simplifying interpretation, digital methods simply represent “new ‘con-
tact zones’ for. . .contestation” of the interpretation of the archaeological
record (Dallas, 2015, p. 191). To fulfill the potential of digital IBM,
researchers should consider the purpose of the application in project
design, and in developing frameworks for digital archaeology we should
aim to improve integration with other data sources, safeguard interoper-
ability and standards, and provide high-quality, data-rich, contextual-
ized outputs with critical consideration of their role within archaeology
and funerary taphonomy. Finally, as our common heritage, we should
share and use the outputs of this process to encourage engagement with
and understanding of the archaeological record.
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